Prostaglandin I2 and the kidney.
PGI2, or prostacyclin, and PGE2 are major derivatives of arachidonic acid. Arachidonic acid is converted by the cyclooxygenase enzyme to intermediate prostaglandin endoperoxides which are then enzymatically converted to PGI2 and PGE2 as well as to thromboxane A2 and PGF2 alpha. Aspirin and other nonsteroidal anti-inflammatory drugs inhibit the cyclooxygenase enzyme thereby reducing the amount of PGE2 and PGI2 produced. In the kidney, major stimuli of prostaglandin synthesis include vasoconstrictor hormones such as angiotensin II, vasopressin, endothelin and norepinephrine. Renal PGI2 and PGE2 synthesis is also increased after renal ischemia, immune injury to the kidney, and with renal parenchymal disease. Renal prostaglandin production also increases with severe arteriosclerotic cardiovascular disease, congestive heart failure, and severe hepatic disease. The increment of renal prostaglandin synthesis is important since PGI2 and PGE2 act as modulators of renal ischemia and vasoconstriction. The modulatory action leads to a negative feedback loop through which PGE2 and PGI2 and renal blood vessels in glomeruli reduce the vasoconstrictor action of the agonist, such as angiotensin II or norepinephrine. Nonsteroidal anti-inflammatory drugs can have nephrotoxic effects if they are used in clinical situations in which renal prostaglandin synthesis has increased compensatorily. In other words, the administration of indomethacin or other prostaglandin inhibitory drugs will reduce renal blood flow and glomerular filtration rate in patients with congestive heart failure, significant hepatic disease, or renal ischemia and vasoconstriction. PGI2 and PGE2 may have additional beneficial effects within the kidney in addition to being vasodilatory.(ABSTRACT TRUNCATED AT 250 WORDS)